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1 Answer Key for exam2162sp07 vl

1. � [“x =′′, 2, “y =′′,−3, “z =′′, 1, “w =′′,−3, “Mary′′, [63.5, 2, 1]]

2. � ABC: 1 ≤ L1 L2 ≤ 1 CDE: L1 ≤ 1 1 ≤ L2

3. �

P = 1.8 x + 1.8 y + 1.5 z
0 ≤ x , 0 ≤ y

9 x + 10 y + 8 z ≤ 19000
6 y + 5 z ≤ 10000
7 x + 3 z ≤ 6000

4. � P = 13 at x = 1 y = 2 .

5. �
x y z s t P constants
1 1 0 1 0 0 15
2 0 1 0 1 0 9
−2 −2 −2 0 0 1 0

6. � column= 4

7. � P= 12 u + 7 v + 16 w

8. � P= 36 (x,y,z) [0, 4, 0]

9. � P= 88 (x,y,z) [1, 26, 0]
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9. You are given the minimization problem:

Minimize the objective function: C = 10 x + 3 y + 10 z

Subject to:

28 ≤ 2 x + y + 5 z

30 ≤ 4 x + y + z

x ≥ 0, y ≥ 0 and z ≥ 0

The final tableau for the dual problem is:

u v x y z P constants

0 0 2 −9 1 0 3

0 1 1/2 −1 0 0 2

1 0 −1/2 2 0 0 1

0 0 1 26 0 1 88

Using this give the solution to the primal problem (i.e. original minimal LPP):

Value of C= The point: ( x , y , z )=( ,

, )
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8. Here is an intermediate tableau associated with a maximal LPP.

x y z s t P constants

2 3 0 1 0 0 14

−1 1 1 0 −2 0 4

6 −6 0 0 15 1 12

i) Circle the pivot element and carry out the next iteration of the simplex method.

ii) Using your answer in the first part, report the solution to the original maximal
LPP.

Value of P= ( x , y , z )=( , , )
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6. Here is an intermediate Simplex tableau associated with a maximal LPP.

x y z s t u P constants

1 −6 −4 −3 0 0 0 5

0 7 0 −3 1 0 0 6

0 7 7 −1 0 1 0 5

0 4 6 −5 0 0 1 16

Explain why the LPP is unbounded (i.e. has no solution.)

7. Consider the minimization problem:

Minimize the objective function: C = 7 x + 5 y

Subject to:

12 ≤ 5 x + y

7 ≤ 2 x + 2 y

16 ≤ x + 4 y

x ≥ 0 and y ≥ 0

In solving the dual problem to this primal problem, what is the function to be

maximized? Answer: P=
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5. You are given the following maximal linear programming problem (LPP)

Maximize the objective function: P = 2 x + 2 y + 2 z

Subject to:

x + y ≤ 15

2 x + z ≤ 9

x ≥ 0, y ≥ 0 and z ≥ 0

Fill in the rows in the initial Simplex tableau for this problem.

x y z s t P constants

15

1
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4. i) Sketch and shade the region described by the inequalities. Compute the
coordinates of the corner points and mark them on your graph.

0 ≤ x , 0 ≤ y

3 ≤ x + y

5 ≤ x + 2 y
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ii) Find the minimum value of the function, C = 3 x + 5 y on the region.

Answer: P = at x = ,y = .

sohum
Line

sohum
Line

sohum
Text Box
This is C
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3. Set this problem up, by stating the chosen variables, the function to be maximized
and all the inequalities. Do not solve the problem.

The juice company “So-cool” has three lines of juice mixes.

Each carton of blend A contains 9 ounces of strawberry concentrate and 7 ounces of
banana paste.

Each carton of blend B contains 10 ounces of strawberry concentrate and 6 ounces of
orange concentrate.

Each carton of blend C contains 8 ounces of strawberry concentrate, 5 ounces of
orange concentrate and 3 ounces of banana paste.

The company has 19000 ounces of strawberry concentrate, 10000 ounces of orange
concentrate and 6000 ounces of banana paste in stock.

If the profits per carton of the blends A, B, C are 1.80, 1.80, 1.50 dollars respectively,
how many cartons of each blend should be produced?

Define each variable here:

Maximize: Profit P =

Subject to:
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2. The displayed region has two triangles ABC and CDE.

C

A(4,0) B(6,0)

D(0,5)

C

E(0,6)

0
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The line AE is given by the equation x
4

+ y
6

= 1 and the line BD is given by the
equation x

6
+ y

5
= 1.

Write a system of inequalities whose solution is the triangle ABC.

Triangle ABC

Write a system of inequalities whose solution is the triangle CDE.

Triangle CDE
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1. (a) Suppose that

( −4 x 2
2 −4 3

)
+ 2

(
0 3 5
−5 2 y

)
=

( −4 8 12
−8 0 −3

)
.

Then we must have:

x =

and

y =

(b) Suppose that

(
z 0 −4
5 1 −5

) −5 −5
4 w
5 3


 =

( −25 −17
−46 −43

)
.

Then we must have:

z =

and

w =

(c)John and Mary bought notebooks of four different types. The number of
notebooks bought by them is given in the following matrix.

A =

(
3 2 9 9
3 4 9 6

)

Here the two rows correspond to John and Mary respectively and the four columns
correspond to the four types I,II,III,IV respectively.

The prices in dollars of each type of notebook is given in the following matrix.

B =




1.0
3.5
2.5
4.0




Now use the product AB to decide what Mary spent. Mary spent dollars as

shown by the entry in row and column of AB.
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